Isoprenylation of C-terminal cysteine in a G-protein gamma subunit.
The predicted amino acid sequences for the Gi alpha 1 and G gamma 6 subunits of brain heterotrimeric G-proteins both contain C-terminal Cys-A-A-X elements (A is an aliphatic residue and X is any amino acid). This domain represents the site of Cys thioether modification by isoprenoids in p21ras, nuclear lamins, and fungal mating factors. We now show that G gamma 6, translated in reticulocyte lysate, is efficiently labeled with the isoprenoid precursor, [3H]mevalonate. Alteration of the sequence of G gamma 6 so that a Gly was substituted for Cys in the C-terminal Cys-A-A-X element rendered the protein incapable of undergoing isoprenoid modification. In contrast to G gamma 6, the Gi alpha 1 subunit did not appear to undergo isoprenylation when translated in reticulocyte lysate. Transient expression of the protein in COS cells, which were able to isoprenylate the p21 product of transfected H-ras, also failed to demonstrate isoprenylation of Gi alpha 1. The modification of the gamma subunit by a hydrophobic moiety may have important implications for the assembly of the brain G-protein beta gamma complexes into the cell membrane.